





Volumetric Survey of Stillhouse Hollow Lake

Introduction

In March of 2005, the Texas Water Development Board entered into agreement
with the Brazos River Authority, for the purpose of performing a volumetric survey of
Stillhouse Hollow Lake while the reservoir was near the top of the conservation pool
elevation, and converting this information into updated Elevation-Volume and Elevation-
Area Tables. Secondarily, this data was compared to the 1995 TWDB survey of
Stillhouse Hollow Lake to monitor any changes in volume or surface area. In addition,
historical sediment range lines established in 1967 by the United States Army Corps of
Engineers, and resurveyed in 1987 by the USACE, were compared to cross-sections of

the TWDB 1995 and 2005 surveys.

Hydrographic Survey

The volumetric survey of Stillhouse Hollow Lake occurred between May 25 and

June 1 of 2005, while the water surface elevation was above the conservation pool
elevation of 622.0 ft above mean sea level (msl).2 The water surface elevation varied

between 622.09 ft and 622.62 ft above msl during the TWDB survey. The survey team
used two boats equipped with depth sounders, velocity profilers, and integrated
Differential Global Positioning System (DGPS) equipment to navigate along pre-planned
range lines spaced approximately 500 feet apart in a perpendicular fashion to the original
stream channel. These lines were originally plotted for the TWDB 1995 Survey of
Stillhouse Hollow Lake. During the 2005 survey, the team navigated over 180 miles of
range lines and collected over 102,000 data points. In 1995, less than 58,000 data points
were collected.

The depth sounders were calibrated each day using the velocity profilers to
measure the speed of sound in the water column and a weighted tape or stadia rod to
verify the depth reading. The average speed of sound through the water column varied

between 4,843 and 4,922 feet per second during the 2005 survey.



Survey Results

The results of the TWDB 2005 Survey indicate Stillhouse Hollow Lake has a
volume of 227,825 acre-feet and encompasses 6,484 acres at conservation pool elevation.

Table 2 compares these results to those of previous surveys of Stillhouse Hollow Lake.

Table 2: Area and Volume Comparisons of Stillhouse Hollow Lake

USACE TWDB
Feature Original Design | Resurvey Volumetric Survey

Year 1967 1987 1995 (Revised 2005) | 2005

Area (acres) 6,430 N/A 6,484 6,484

Volume (acre-feet) | 235,700 N/A 225,002 227,825

The TWDB 1995 Survey was revised using the 2005 boundary for the purpose of
directly comparing any changes in volume between 1995 and 2005. Originally, the 1995
boundary was digitized from 1:24,000 scale USGS Topographic Maps3, whereas, the
2005 boundary was digitized from 1995-1996 1:12,000 scale aerial photographs. The
Model Boundary section on the next page discusses the use of aerial photographs to
digitize the 2005 reservoir boundary.

The addition of a shallow water boat during the TWDB 2005 Survey allowed data
to be collected in shallow areas near the shore and in the upper reaches. The Lampasas
River, for instance, was inaccessible by boat during the 1995 survey. The TWDB 2005
survey data is presented in Figure 2. Figure 3 compares the data collected in 2005 to the
data the TWDB collected in 1995.

A revised Triangular Irregular Network (TIN) Model using the 1995 data with the
2005 boundary was created and compared to the 2005 model. The additional data in
2005 resulted in a better interpolation of the TIN Model around the edges and may
explain the 1.3% increase in volume in the 2005 survey results.

The TWDB 2005 Survey indicates a 3.3% loss of volume compared to the
original design, and a 0.8% increase in surface area. Some differences between the

original design and the TWDB surveys may be due to methodological differences used in
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computing the area and volume and direct comparisons are not recommended.
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Figure 2
Stillhouse Hollow Lake
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